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INSPECTION SUMMARY 

On April 29, 1986 the North Shore Materials, Inc. at 2500 Commonwealth 
Avenue in North Chicago and Lake County was visited. Coleman Cable 
Systems rents one of their warehouses to North Shore Materials. About 
ten (10) different companies utilize warehouses in the same area. Some 
of the other companies are: Precision Polishing and Plating, Electrical 
Conductors, Photochem/Clayton, etc. Jim Salyers is the plant manager 
for North Shore Materials and Paul Bobel is the assistant plant manager. 
North Shore Materials is a plastics compounding facility (actual address 
is !̂450 Davis Street), PVC plastics are manufactured. The facility is 
located in a warehouse shared by another company. Drums with contents 
unknown were stacked in the middle of the floor, boxes of plastics (all 
colors) were stacked along the walls. There was a drum storage yard in 
the parking lot. No pictures were taken. 

KLP:jp:4/88 
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EXECUTIVE SUWARY 

To properly complete a preliminary assessment on any facility/site, 
adequate information is needed to reach conclusions on the impact of 
the facility en the population and/or environment via soil, air, groî nd-
v,'3te"', aiic surface water. Information is founu within tna Division 
Files of this Agency's (lEPA's) Water Pollution Control (WPC), Air 
Pollution Control (APC), Land Pollution Control (LPC) and Public Water 
fiupplies (PWS). All of the above media was exhausted for information 
on this facility. The Hazardous Waste Generator Report and the Hazardous 
Waste Data Management System were utilized and no information was found. 

This preliminary assessment is assigned a low priority, and a site 
inspection should be performed on available time basis. 

KP:tk:4/10/18(4/14/86) 



Plastics processing Industry 

Training of staff and (design of processes and 
(0' neraticns to ensure that complicateid plant is kept 

jnder proper control. Tfiis may entail the use of 
i^(.[jsticated process control equipment for exo

thermic chemical reactions and of methods of 
halting reactions that go out of hand. Operators 
mus' b ' carefully selected and given formal 
training, tailor-made for the particular site. This 
shoLld involve an understanding of the basic 
nroc^ss chemistry and of the raw materials and their 
properties, recognition of potential hazards and 
corrective action. Since every action performed by 
the operator must be anticipatory in nature he must 
tje correctly motivated and trained throughout his 
worl<ing life to develop a safety awareness. 

,, jhe establishment of an emergency plan and 
provision of adequate facilities for its implemen
tation to fight fires and to deal with explosions and 
case of gassing. 

These essential requirements should be combined 
itt̂  a genera! safety policy for preventing the common 

^̂ gcs of accident in factories, such as falls of persons or 
mgtfirials, lifting and carrying injuries, projections and 
finng objects 

Pjirsonal protective equipment required by employees 
w I normclly include hand and arm protection, eye and 
fa~€ protection against splashes of molten material, and 
saieiv helmeis. In certain circumstances respiratory 
Dr:)i(;ctiv€ equipment and ear protection against high 
nc ise levels may be necessary. Worker exposure to dust 
ard iumes can also be reduced by limiting the length of 
line and number of spells per day the employee is 
expected to work in such conditions. 

PiDcesses which may emit dangerous fumes should be 
ecu opea with exhaust ventilation and splash guards 
sn:)ijid be fined round machines from which there may 
be projections of molten materials, 

LAW, P, K. 

Heaiin Hazards: 
CI: i!0-ni1 "Old and new problems of occupational skin 

iiiEorOers in piasiics Droduction and iransformaiion" (Oude 
vn ̂ ieuw(!, voornamelijk arbeidsdermaiologische problemen 
tiij net proauceren en verwerken van kunststoffen). 
f.liilten K E. Tijdsctirifr voor sociale geneeskunde {Amsie\-
1 mn). 2 Apr. 1980 58/7 (250-272). Illus. 100ref. (In Dutch) 

Z\['- '3'-13J!1 ''Plastics-worker's lung'-Bronchopulmonarv 
ra'iolpgv related to plastics" ("Le poumon plas-
I Q.'e'-Pcithoiogie broncho-pulmonaire Ii6e aux matieres 
caiiiiques). Antnoine, D.; Martinet, Y : Zuck, P.; Peiffer, G.; 
['anoelzer, J.; Lamv, P. Le poumor) et le cceur {Pans). 1980, 
:-5 135-146) 43 rsf. (In French) 

31; £0-731 "Effect of pvrolysis temperature on relative toxicity 
c some plastics". Hilado, C.J,; Casey, C.J,; Schneider, J. E. 
••r;Tec^.'o/opv(Boston), May 1979.15/2 (122-129), Illus, 
10 lef. 

i'e5/M and sa/eiv measures: 
^1- : 1-2061 Conrrol technology in the plastics and resins 

'•'cOsr/y. DHHS (NIOSH) publication No. 81-107 (Wash-
'Eori, D : , US Government Printing Office, Jan. 1981), 

^^2' p. Illus. 25 ref. 
jud: 'ines for the safe production of phenolic resins (London, 

tntish Plastics Federation, Thermosetting Resin Group, 

"f 5<i/e use of powdered and fibrous additive materials in the 
'•''̂  Diastics processing industry (London, British Plastics 
feiieratior.1979). 

''£ '-'PI plasties safety handbook (Boston, Society of the 
'•lastics Industry, 1981). 

epilation Handbook for the rubber and plastics industries 
i^riawbur/. Rubber anc Plastics Research Association of 
*-^f3tBritc:in, ^980), 

Plastics prck?8ssingjndiistry 

The plastics processing industry converts bulkpolymeric 
material into finished articles. 

Raw materials. The processing section of the plastics 
industry receives its raw materiels for production in the 
following forms: 

(a) fully compounded polymeric material, in the form of 
pellets, granules or powder, which is fed directly 
into the machinery for processing; 

(b) uncompounded polymer, in the form of granules or 
powder, which must be compounded with add
itives before it is suitable for feeding to machinery; 

(c) polymeric sheet, rod, tube and foil materials which 
are processed further by the industry;. 

(d) miscellaneous materials which can be fully poly
merised matter in the fern of suspensions or 
emulsions (generally known as latices) or liquids or 
solids which can polymerise, or substances in an 
intermediate state between the reactive raw mat
erials and the final polymer-some of these are 
liquids and some true solutions of partially poly
merised matter in water of controlled pH or in 
organic solvents, 

1̂  Compounding. The manufacture of compound from 
polymer entails the intimate mixing of the polymer with 
additives. Though a great variety of machinery is 
employed for this purpose, where powders are dealt 
with, ball mills or high-speed propeller mixers are most 
common, and where plastic masses are being mixed, 
kneading machines such as the open rolls or Banbury-
type mixers, or extruders themselves are normally 
employed. 

The additives required by the industn/ are many in 
number, and range widely in chemical type. Of some 20 
classes, the most important are; 

(a) plasticisers-generally esters of low volatility; 

(b) antioxidants-organic chemicals to protect against 
thermal decomposition during processing; 

(c) Stabilisers-inorganic and organic chemicals to 
protect against thermal decomposition and against 
degradation from radiant energy; 

(d) lubricants; 

(e) fillers-inexpensive matter to confer special proper
ties or to cheapen compositions; 

(f) colorants-inorganic or organic matter to colour 
compounds. 

Conversion processes 

All the conversion processes call on the "plastic" 
phenomenon of polymeric materials and fall into two 
types. Firstly, those where the polymer is brought by heat 
to a plastic state in which it is given a mechanical 
constriction leading to a form which it retains on 
consolidation and cooling. Secondly, those in which a 
polymerisable material-which may be partially 
polymerised-is fully polymerised by the action of heat, 
or of a catalyst or by both acting together whilst under a 
mechanical constraint leading to a form which it retains 
when fully polymerised and cold. Plastics technology 
has developed to exploit these properties to produce 
goods with the minimum of human effort and the 
greatest consistency in physical properties. The follow
ing processes are commonly used. 



Plastics processing industry 

1 - ; 

Figure 1. An operator removing a polypropylene bowl from an 
injection-moulding machine. 

Compression moulding. This consists of heating a plastic 
materia;, which can be in the form of granules or powder, 
in a mould which is held in a press. When the material 
becomes "plastic" the pressure forces it to conform to 
the shape o^ the mould. If the plastic is of the type that 
hardens on heating, the formed anicle is removed after a 
short heating period by opening the press. If the plastic 
does not harden on heating, cooling must be effected 
before the press can be opened. Anicles made by 
compression moulding include bottle caps, jar closures, 
electric plugs and sockets, toilet seats, trays and fancy 
goods. Compression moulding is also employed to make 
sheet for subsequent forming in the vacuum forming 
process or for building into tanks and large containers by 
welding or by lining existing metal tanks. 

Transfer moulding. This is a modification of compression 
moulding. The thermosetting material is heated in a 
cavity and then forced by a plunger into the mould, 
wnich is physically separate and independently heated 
from the heating cavity. It is preferred to normal 
compression moulding when the final anicle has to carry 
delicate metallic inserts such as in small electrical 
switcngear, or when, as in very thick objects, completion 
of the chemical reaction could not be obtained by normal 
compression moulding. 

Injection moulding. In this process, plastics granules or 
powder are heated in a cylinder (known as the barrel), 
which is separate from the mould. The material is heated 
until it becomes fluid, whilst it is conveyed through the 
barrel by a helical scre'A' and then forced into the mould 
where it cools and hardens. The mould is then opened 
mechanically and the formed articles removed. This 
process is one of the most important in the plastics 
industr/. It has been extensively developed during the 
past TWO decades and has become capatDie of making 
enicles of considerable complexity at very low cost (see 
figure 1), 

Though transfer and injection moulding are identical 
in principle, the machinery employed is very different. 
Transfer moulding is normally restricted to thermosetting 
materials and injection moulding to thermoplastics. 

Extrusion. This is the process in wnich a machine softens 
3 plastic, forces it through a die which gives it shape that 
It retains on cooling. The products of extrusion are tubes 
or rods which may have cross sections of almost any 
configuration. Tubes for industrial or domestic purposes 
are of course produced in this way, but other articles can 

be made by subsidiary processes. For example sarh 
can be made by cutting tubes and sealing both encjs ^̂ ^ 
bags from thin-walleo flexible tube by cuttinn'^"'^ 
sealing one end. ^ ^^^ 

The process of extrusions has two major morir 
cations. In one, flat sheet is produced. This sheet can KI 
converted into useful goods by other processes t 
example vacuum forming. ' '°f 

The second modification is a process i in which th 
extruded tube is formed and when still hot is ore T 
expanded by a pressure of air maintained inside the tuho' 
This results in a tube which can be several feet 
diameter with a very thin thickness of wall. On slittm'" 
this tube gives film which is extensively used in tt?' 
packaging industry for wrapping. Alternatively the tuh! 
can be folded flat to give a two-layer sheet which can h! 
used to make simple bags by cutting and sealing. 

Calendering. In this process, a plastic Is fed to two n 
more heated rollers and forced into a sheet by passinn 

Figure 2. A fully guarded vacuum-forming machine with the 
safety gate open. In this state, it is impossible K' 
operate"the clamping frame until the safety gai^'•' 
fully closed due to the mechanical interlock between 
the safety gate and the operating lever. An electfica' 
interlock prevents operation of any other psnonf^ 
machine until the clamping frame is closed, (i'l' 
courtesy of the British Plastics Federation.) 

1720 



Plastics processing industry 

,gh a nip between two such rollers and cooling 
'h^.r-after Sheet thicker than film is made in this way, 
chpi't so nade is employed in industrial and domestic 

ilications and as the raw material in the manufacture 
^f M'lthing, pram covers and inflated goods such as toys, 

anw moulding. This process can be regarded as a 
o'Tibinatian of the process of extrusion and thermo-

fnming A tube is extruded downwards into an opened 
c j ld ' as it reaches the bottom the mould is closed 

^ pij it and the tube expanded by air pressure. Thus the 
I'Si c is forced to the sides of the mould and the top and 

hoVm sealed On cooling the article is taken from the 
rticuld This process makes hollow articles of which 
ho tl(;E are the most important, 

"hijcomoression and impact strength of certain plastic 
nrcducts made by blow moulding can be considerably 
mprcived by using stretch-blow moulding techniques, 
Ths'is aciieved'by producing a pre-form which is 
subsequently expanded by air pressure and stretched 
Diaxiiilly. This has led to such an improvement in the 
buis- press jre strength of PVC bottles that they are now 
usf d for carbonated drinks, 

PoiS'ional moulding. This process is used for the 
nrcdiiction of moulded articles by heating and cooling a 
hoilc'-v form which is rotated to enable gravity to 
Hisribute f nelv divided powder or liquid over the inner 
surface of •:hat form. Articles produced by this method 
înc u(je foctbails, dolls and other similar articles, 

film casting. Apart from the extrusion process, films can 
oe formed by extruding a hot polymer on to a highly 
oolished metal drum, or a solution of polymer can be 
spr3V50 on to a moving belt. 

An important application of certain plastics is the 
coating of paper. In this, a film of molten plastic is 
extuoed on to paper under conditions in which the 
plast; adheres to the paper. Board can be coated in the 
sanie way. Paper and board so coated are widely used in 
pacK.= ging, and board of this type in box making, 

Thermo-forming. Under this heading are grouped a 
nunher o1 processes in which a sheet of a plastic 
ma-enal, msre often than not thermoplastic, is heated, 
gere-ally in an oven, and after clamping at the perimeter 
is ff)r:ed tc a predesigned shape by pressure which may 
be rem mechanically operated rams or by compresse(d 
air Di steam. For very large articles the "rubbery" hot 
sneat is maihandled with tongs over formers. Products 
so -lEide include external lighting -ittings, advenising 
anc cirecticnal road signs, baths and other toilet goods, 
anc contad lenses. 

Vacuum forming. Tnere are many processes which come 
unce- this general heading, all of which are aspects of 
the'mai forming, but they all have in common that a sheet 
of fi&stic is heated in a machine above a cavity around 
the e:ige of which it is clamped, and when pliable it is 
forts:! by suction into tne cavity, where it takes some 
SDe:ilic form and cools. In a subsequent operation, the 
artr:|.; is trimmed f'ee from the sheet. These processes 
produce very cheaply thin-walled containers of all types, 
as v/e I as display and advertising goods, trays and similar 
ariicLis, and shock-absorbing materials for packing 
got d;, such as fancy cakes, soft fruit, and cut meat (see 
ii9Lre2), 

Laminating. In all of the various laminating processes. 
'wc or more materials in the form of sheets are 
^° l̂_F''̂ ssec to give a consolidated sheet or panel of 
spe:iEil properties. At one extreme are found decorative 
oth'l'^'^'^^ rnade from phenolic and amino resins, at the 

"'-r complex films used in packaging having, for 

example, cellulose, polyethylene and metal foil in their 
constitution. 

Resin technology processes. These include plywood 
manufacture, furniture manufacture and the construc
tion of large and elaborate articles such as car bodies and 
boat hulls from glass fibre impregnated with polyester or 
epoxy resins. In all these processes, a liquid resin is 
caused to consolidate under the action of heat or of a 
catalyst and so bind together discrete particles or fibres 
or mechanically weak films or sheets, resulting in a 
robust panel of rigid consttuctior. 

Finishing processes 

Included under this heading are a number of processes 
common to many industries, for example use of paints 
and adhesives. There are, however, a number of specific 
techniques used for the welding of plastics. These 
include the use of solvents such as chlorinated 
hydrocarbons, methyl ethy ketone (MEK) and toluene, 
which are used for bonding together rigid plastics sheet 
for general fabrication, advertising display stands, and 
similar work. High frequency (HF) radiation utilises a 
combination of mechanical pressure and electro
magnetic radiation with frequencies generally in the 
range of 27-100 mHz, This method is commonly used for 
welding together flexible plastic material in the manufac
ture of wallets, briefcases and children's push chairs. 
Ultrasonic energies are also used in combination with 
mechanical pressure for a similar -ange of work, 

HAZARDS AND THEIR PREVENTION 
Accident hazards. The majority of the plastics conversion 
processes depend almost entirely upon the use of 
machinery. As a result the principal hazards are those 
associated with the use of such machinery, not only 
during normal operation but also during cleaning, setting 
and maintenance of the machines. 

Compression, transfer, injection and blow moulding 
machines all have press pictens v/ith a locking force of 
many tonnes per square centimetre. Adequate guarding 
should be fitted to prevent amputation or crushing 
injuries. This is generally achieved by enclosing the 
dangerous parts and by inteHocking any movable guards 
with the machine controls. An interlocking guard should 
not allow dangerous movement within the guarded area 
with the guard open and should bring the dangerous 
parts to rest or reverse the dangerous motion if the guard 
is opened during the machine operation. 

Where there is a severe risk of injury at machinery such 
as at the platens of moulding machines, and regular 
access to the danger area, then a higher standard of 
interlocking is called for. ~his may be achieved by a 
second independent interlocking arrangement at the 
guard to interrupt the power supply and prevent a 
dangerous motion when it is open. 

For processes involving plastic sheet, a common 
machinery hazard found is inrunning traps between 
rollers or between rollers and the sheet being processed. 
These occur at tension rollers and haul-off devices at 
extrusion plant and calenders. Safeguarding may be 
achieved by using a suitably located trip device, which 
immediately brings the rollers to rest or reverses the 
dangerous motion. 

Many of the plastics processing machines operate at 
high temperatures and severe burns may be sustained if 
parts of the body come into contact with hot metal or 
plastics. Where practical, such pans should be protected 
when the temperature exceeds 50 *C. In addition, 
blockages which occur on injection moulding machines 
and extruders can violently free themselves, A safe 
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system of work should be followed when attempting to 
free frozen plugs of plastic, which should include the use 
of suitable gloves and face protection. 

Processing machinen/ is becoming increasingly soph
isticated. Machine functions are now controlled by 
programmed electronic control systems which may also 
control mechanical take off devices or are linked with 
robots. On new machinery there is less need for an 
operator to approach the danger areas and it follows that 
safety at machinery should correspondingly improve. 
There is, however, a greater need for setters and 
engineers to approach these parts. It is essential 
therefore that safe systems of work are formulated before 
this type of work is carried out, panicularly where full 
protection by the machine safety devices cannot be 
achieved In addition adequate back up or emergency 
systems should be so designed and devised to deal with 
situations when the programmed electronic control fails 
for any reason, for example during the loss pf the power 
supply. 

it is important that machines are properly laid out in the 
workshop with good clear working spaces for each. This 
assists in maintaining high standards of cleanliness and 
tidiness. The machines themselves should also be 
properly maintained and the safety devices checked on a 
routine basis. 

Good housekeeping is essential and particular atten
tion should be paid to keeping the floors clean. Without 
routine Cleaning, floors will become badly contaminated 
from machine oil or spilled plastics granules. Methods of 
work including safe means of access to areas above floor 
leve', e g ax machines when tool changing should also 
be considered and provided. 

Adequate spacing should also be allowed for the 
storage of raw materials and finished goods; these areas 
should be clearly designated. 

Plastics are good electrical insulators and, because of 
this, static charges cen build up on machinery on which 
sheet or film travels. These charges can have a potential 
high enough to cause a serious accident or act as sources 
of igniticn. Static eliminators should be used to reduce 
these charges and metal parts properly earthed, 

H= welding presents two hazards. In addition to the 
potential mechanical trapping hazard between the 
electrodes for power operated units an electrical H F burn 
hazard also exists at :he electrodes. 

Interlocked guarding can be used at larger machines 
with sliding tables to remove these risks. For smaller 

Figure 3. General extraction provided in the manufacture of 
glass reinforced plastics (GRP) boats. It is imponant 
that the workroom ventilation is properly balanced 
by sufficient air brought into the workroom. (By 
courtesy of Performance Sailcraft Limited, Ban
bury.) 

Figure 4. Veritilated cabinet designed to provide a high air 
velocity extracted across the face of the cabinet. This 
particular cabinet is used for the filling of moulds 
using 4,4'-methylene-i)/s-(2-chloroaniline) (MOCA) 
as a curing agent. (By courtesy of Conveyor 
Imorovements Limited, Notts.) y 

pedal-operated machines, the electrodes should be 
shielded to prevent inadvertent contact by the operator. 
Generally these machines should be designed so thatthe 
electrodes do not operate until the last fraction of the 
closing stroke. 

Increasingly, waste plastics material is being re
processed using granulators and subsequently blending 
with new stock. Granulators should be totally enclosed i 
to prevent any possibility of reaching the rotors through< 
the discharge and feed openings. The design of the feeij 
openings on large machines should be such as to prevent 
whole body entry. The rotors operate at high speec ard 
covers should not be removed until they have come to 
rest. Where interlocking guards are fitted, they should 
prevent contact with the blades until they have 
completely stopped. 

Fire and explosion hazards. Plastics are combustible 
materials, althougn not all polymers support combus
tion. 

In finely divided powder form, many can form 
explosive concentrations in air. Where this is a risk, the 
powders should be controlled preferably in an enclosed 
system, with sufficient relief panels venting at low 
pressure (about 0.05 bar) to a safe place. Scrupulous 
cleanliness is essential to prevent accumulations in tne 
workrooms which may become airborne and cause a 
secondary explosion. 

Polymers may be subject to thermal degradation ard 
pyrolysis at temperatures not greatly above normal 
processing temperatures. Under these circumstances, 
sufficient pressures may build up in the barrel of an 
extruder, for example, to eject molten plastic and any 
solid plug of plast c causing an initial blockage. 

Flammable liquids are commonly used in this industr/. 
for example, as paints, adhesives. cleaning agents and m 
solvent welding. Glass-fibre resins also evolve flarr-
mable styrene vapours. Stocks of such liquids should be 
reduced to a minimum in the workroom, and stored in a 
safe place when not in use. Storage areas should include 
safe places in the open air or a fire resisting store. 

Peroxides used in the manufacture of glass reinforced 
plastics (GRP) resins should be stored separately frorin 
flammable liquids and other combustible materials and 
not subjected to extremes of temperatures. 

^ M ' ! : 
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i-p--'lth hazards. There are a number of potential health 
h Jiuds associated with the processing of plastics and 
ho'-e are summarised oelow. The raw plastics are rarely 

^ > eii on tneir own and appropriate precautions should be 
^'.-en regarding the additives used in the various 
frrriuiations. Additives used include lead soaps in PVC 
rd certain organic and cadmium dyestuffs. 

^ ^-lere is a significant risk of dermatitis from liquids and 
ocwders usually from "reactive chemicals" such as 
Qf-e'\0' formaldehyde resins (before cross linking), 
jr>;t-ianes and unsaturated polyester resins used in the 
oroduction of GR"^ products. Suitable protective cloth-
,nci should be worn. 

-urnes irom the thermal degradation of polymers 
du ing ^ °^ processing under normal conditions are not a 
sianricant problem Particular care, however, must be 
taksn to avoid inhalation of pyrolvsis products under 
30\'efse co^ditions for example, purging of the extruder 
oarrei Conditions of good local exhaust'ventilation may 
tie necessary. Problems have occurred for example, 
wh=̂ r(! ope'ators have been overcome by hydrochloric 
aciif gas and suffereo from "polymer fume fever" 
toll3\'/ing cverneating of PVC and PTFE respectively. 

iH'^re is also a danger of inhalation of toxic fumes from 
cenam thermoset resins Examples include isocyanates 
u5e:l in polyurethanes. Inhalation of isocyanates can 
leac 10 severe respiratory distress, and once sensitised, 
p'erfons should be transferred to alternative work. A 
Sim lai problem exists with formaldehyde resins. In both 
tnese examples, a high standard of exhaust ventilation 
iocsi 10 the work is necessary. In the manufacture of GRP 
article:;, significant quantities of styrene vapour is given 
off fn(j this work must be done in conditions of good 
aenfir.jl vemilation in the workroom (see figures 3 and 

Tfere are .alsc certain hazards which are common to a 
numb<ir of industries. These include the use of solvents 
to- dilution or for purposes mentioned previously. 
Chlcrnated hydrocarbons are commonly used for 
cieanirg and bonding and without adequate exhaust 
vent ia::ion persons may well suffer from narcosis. 

W,isie disposal of olastics by burning should be done 
undercarefuily controlled conditions; for example. PTFE 
ard Lir̂ .thanes should be in an area where the fumes are 
ventf d \o a safe olace 

Vey nigh noise levels are generally obtained during 
the use of granulators, which may well lead to hearing 
loss 13 :he operators and persons working nearby. This 
hazard can be confined by separating this equipment 
from o:ner v\'orking areas. Preferably the noise levels 
should be reduced at source. This has successfully been 
achieved by coatng tne granulator with sound deaden
ing material and fitting baffles at the feed opening. There 
fnav a so be a nazard to hearing created by audible sound 
produced h o n ultrasonic welding machines as a normal 
accompaniment of ine ultrasonic energies. Suitable 
encio;;uies can be Designed to reduce the received noise 
levels and can be interlocKed to prevent a mechanical 
hazard. 

As ,1 ninimijm standard, persons working in areas of 
high r oise le'vels should wear suitable hearing protec
tion. 

BRITTON,T, J, 

-,^,.^ ics 
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Better safety in work with reinforced plastics (Sakrare |Obb med 
armerad plast). ADI 83 (Stockholm, Arbetarskyddsstyrelsen, 
1977), 7 p. Illus. (In Swedish) 

Planning programme for the prevention and control of fire in the 
plastics processing industry (British Plastics Federation, 8 
Belgrave Square, London, and Fire Prevention Information 
and Publications Centre, Aldermary House, Queen Street, 
London) (July 1979), 31 p. 

Engineering control technology assessment for the plastics and 
resins industry. DHEW (NIOSH) publication No. 78-169 
(National Institute for Occupational Safety and Health, 4676 
Columbia Parkway, Cincinnati) (Mar. 1978), 234 p. 

"Polyacetals-lnjection moulding-Hazards and prevention 
measures" (Lespolyac6tals-Moulage par injection-Risques 
et prevention). Beaudouin, L. Cahiers de notes 
documentaires-S6curit^ et hygiene du travail (Paris), 4th 
quarter 1976. 85. Note No. 1034-85-76 (545-552). (In 
French) 

Platinum, alloys and compounds 

Platinum (Pt) 
a.w. 195.09 
sp.gr. 21.45 
m.p. 1 768 "C 
TWA OSHA soluble salts 0.002 mg/m^ 

Properties. Platinum is a silver-white lustrous metal 
which is malleable, ductile, and resistant to oxidation 
and chemical attack. Platinum is also available as a black 
powder and as a spongy mass. Platinum forms a series of 
chloroplatinate salts which are soluble in water. 

Occurrence. Platinum occurs in native form and in a 
number of mineral forms, including spern/lite (PtAs2), 
cooperite (Pt,Pd)S and braggite (Pt,Pd,Ni)S. Platinum 
is sometimes found with palladium as the arsenide and 
selenide. The concentration of platinum in the earths 
crust is 0.005 ppm. 

Production. In refining of nickel-copper ores the 
platinum-group metals remain with the nickel sulphide. 
After removal of the nickel, the residues are separated 
and refined by a complex chemical treatment based on a 
solution in aqua regia and precipitation as the double 
ammonium chlorides. The precipitates are calcined, 
yielding a spongy mass of pure platinum. 

Uses. Platinum and its alloys are used as catalysts in 
petroleum reformation, ammonia oxidation, sulphur 
dioxide oxidation, hydrogenation and dehydrogenation. 
Ceramic honeycomb materials impregnated with plati
num are used for emission control as catalytic mufflers in 
vehicles. Platinum is used in electncal contacts, elec
trodes, thermocouples, spinnerets for fibrous glass and 
rayon manufacture, reflecting or ornamental surfaces 
and jewelry. Platinum drugs appear to be active against 
a wide range of tumours in animals and in man. Because 
of the permanence of platinum it is used for national and 
international standards for weight length and tem
perature measurement. Platinum is manufactured into 

»sheet, wire, foil and it still has wide use in laboratory 
apparatus. 
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